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$e^{-f(x)}$ ; $f(x)=px^{2}+qx+r$ (1)
2
$e^{-f(x,y)}$ ; $f(x, y)=px^{2}+qxy+ry^{2}=(x, y)(pq2$ $rq2)(\begin{array}{l}xy\end{array})\equiv x^{t}Ax$ (2)
2 2
$\int\int_{R^{2}}e^{-(px^{2}+qxy+ry^{2})}dxdy=\frac{\pi}{\sqrt{|A|}}$ $(|A|>0)$ , (3)
$|A|=pr- \frac{q^{2}}{4}=-\frac{1}{4}(q^{2}-4pr)=-\frac{1}{4}D$
$|A|$ $f(x, y)$ $D$ 2 $px^{2}+qx+r=0$
( ) $x$
$A$
$f(x)=x^{t}Ax$ ; $x=(x_{1}, x_{2}, \cdots, x_{n})^{t}$ , $A^{t}=A$
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$\int\int\cdots\int_{R^{n}}e^{-x^{t}Ax}dx_{1}dx_{2}\cdots dx_{n}=\frac{\pi^{\frac{n}{2}}}{\sqrt{|A|}}$ $(|A|>0)$
$e^{-f(x,y)}$ , $f(x, y)=ax^{3}+bx^{2}y+cxy^{2}+dy^{3}$ (4)
3 ?
$e^{-f(x,y)}$ , $f(x, y)=a_{0}x^{n}+a_{1}x^{n-1}y+\cdots+a_{j}x^{n-j}y^{j}+\cdots+a_{n-1}xy^{n-1}+a_{n}y^{n}$ (5)
$n$ ?






$R^{2}$ $C^{2}$ $R^{2}$ $X$
$\int\int_{x^{e^{-(ax^{3}+bx^{2}y+cxy^{2}+dy^{3}}}})_{dxdy=}\frac{C}{\sqrt{}^{6}\overline{D}}$ (7)




Fujii [2] $x=t\rho,$ $y=\rho$
(6) $=$ $\int\int e^{-\rho^{3}}(at^{3}+bt^{2}+ct+d)|\rho|dtd\rho=\int\{\int e^{-(at^{3}+bt^{2}+ct+d)}\rho^{3}|\rho|d\rho\}dt$
$=$ $\int|\sigma|e^{-\sigma^{3}}d\sigma\int\frac{1}{|\sqrt[3]{at^{3}+bt^{2}+ct+d}|\sqrt[3]{at^{3}+bt^{2}+ct+d}}dt$
( $\sigma=\vee\pi 3+lbt^{2}\mp\sim+l\rho$ )
$\int_{R}|\sigma|e^{-\sigma^{3}}d\sigma$
$\int_{R}\frac{1}{|\sqrt[3]{ax^{3}+bx^{2}+cx+d}|\sqrt[3]{ax^{3}+bx^{2}+cx+d}}dx$ (9)
( $t$ $x$ ) (6)





$\int_{R}\frac{1}{\sqrt[3]{(ax^{3}+bx^{2}+cx+d)^{2}}}dx=\frac{C_{-}}{\sqrt[6]{-D}}$, $C_{-}= \sqrt[3]{2}B(\frac{1}{2}, \frac{1}{6})$ . (11)
(B) For $D>0$








2 $)$ Morozov &Shakirov Fujii ?
3 $)$ ?
1 $)$
















































(A), (B), (C) ( (11), (12), (13))
$($A $)$ : $D<0$ (11)






















































$\int_{0}^{\infty}\frac{1}{\sqrt[3]{x^{2}(x+\alpha)^{2}}}dx$ $=$ $\frac{1}{\sqrt[3]{\alpha}}\int_{0}^{\infty}\frac{1}{\sqrt[3]{t^{2}(t+1)^{2}}}dt\Leftarrow x=\alpha t$
$=$ $\alpha^{-1}3\int_{0}^{\infty}\frac{t^{-2}3}{(t+1)32}dt$
$=$ $\alpha^{-1}3B(\frac{1}{3}, \frac{1}{3})\Leftarrow(14)$























































$B(x, y)$ $=$ $\frac{\Gamma(x)\Gamma(y)}{\Gamma(x+y)}$ $(x, y>0)$ (27)
$\Gamma(x)\Gamma(1.-x)$ $=$ $\frac{\pi}{\sin(\pi x)}$ $(0<x<1)$ (28)









$\Leftrightarrow$ $2 \pi\frac{\Gamma(\begin{array}{l}1q\end{array})\Gamma(\begin{array}{l}1q\end{array})}{\Gamma(\begin{array}{l}23\end{array})\Gamma(\begin{array}{l}23\end{array})\Gamma(\begin{array}{l}13\end{array})}=\sqrt[3]{2}B(\frac{1}{2}, \frac{1}{6})\Leftarrow(27)$
$\Leftrightarrow$ $2 \pi^{\frac{\Gamma(\begin{array}{l}1q\end{array})}{\Gamma(\begin{array}{l}23\end{array})x3}}=\sqrt[3]{2}B(\frac{1}{2}, \frac{1}{6})\Leftarrow(28)$
$\Leftrightarrow$ $\sqrt{3}B(\frac{1}{3}, \frac{1}{3})=\sqrt[3]{2}B(\begin{array}{ll}\underline{1} \underline{1}2’ 6 \end{array}) \Leftarrow(27)$
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